, which is the equivalent interfacial force per unit area of the interface and is a function of film thickness l. Parameter  is associated with Gibbs free energy G as follows 25, 26) :
The use of  has advantages in cases where G is difficult to define, such as when interfacial zones overlap to the extent that the film does not retain the intensive properties of the bulk phase. From an experimental viewpoint, different interactions (e.g.
vdW, acid-base 27) , electrostatic interactions, and structural effects) are more easily accounted for with  than with G. Among such interactions, vdW interactions are always present and substantially influence physical phenomena at the nanoscale in systems of nonaqueous/nonpolar materials such as CPS and carbon 28) .
Given the domination of vdW interactions,  is expressed using Hamaker constant A. The derivation of A is described in the next section. The  (l)132 per unit area acting between material 1 and 2 through intervening material 3 with distance l is represented using Hamaker constant A132 as follows Plots of ε(iξm) vs. ξm, which we referred to as London-dispersion (LD) spectra, were used to estimate A132 values. The spectra of ε(iξm) were calculated from the imaginary part of the dielectric function ε(ω) by mathematical manipulation; ε(ω) is represented using real and imaginary parts denoted by prime (′) and double prime (″), respectively, as follows:
Each part is related to refractive index n(ω) and absorption coefficient k(ω) via the following relations 33) :
The real, ε′ and n, and imaginary, ε″ and k, parts are related through the Kramers-Kronig (K-K) relation. The quantity ε(iξ) used in Eq. (S.5) is defined using the K-K relation:
When the ε′′(ω) data are not available for a wide range of ω, the data are usually interpolated using a model that treats the material response to an electric field as a series Ci represent the values in the infrared and ultraviolet regions, respectively. These values for transparent materials were determined by a Cauchy plot of refractive index measured using an Abbe refractometer and ellipsometry. The physical and optical parameters used in this study have been described in our previous study 35) and are summarized in Table S1 . Table S1 . Physical and optical properties of CPS, water, and toluene. Optical parameters are quoted from our previous study 35) . In this study, LD spectra for CPS and MMCS were obtained using the difference route. ε(iξm) for CPS, water, and toluene were calculated via Eq. (S.10) using the measured values of ωi and Ci, whereas that for MMCS was calculated via Eqs.
CPS
(S.7)-(S.9) using nk data for carbon 36) . The nk data are shown in Fig. S1(a) , and the LD spectra of CPS, water, toluene, and MMCS at T = 393 K are shown in Fig. S1(b) . The thin lines connecting the symbols are guides for the eye. 
